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1
Introduction
Co-existence between carriers allocated within the MSS spectrum and Band 34 is included among the objectives of the WI [1] and it was discussed during RAN4#68 in [2]-[4]. In this contribution we discuss different alternatives to address the UE co-existence.
2
Discussion 
2.1
Co-existence between Band 34 and allocations in the MSS spectrum
Allocations in both the MSS frequency range and Band 34 may or may not happen in the same geographical area. Therefore, the solution adopted to address this co-existence scenario should not put any penalty for MSS deployment in regions where Band 34 does not need to be protected. 

In those regions where Band 34 and the MSS spectrum are being deployed, we need to consider:

· BS-BS co-existence (and possibly co-location): Band 34 BS emissions and blocking to MSS BS 
· UE-UE co-existence: MSS UE emissions and blocking of Band 34 UE(s)
2.2

BS-BS co-existence

In order to allow for BS-BS co-existence, certain frequency gap is required to allow the BS filters to roll-off .In previous studies, as in CEPT Report 19, a 5MHz frequency separation has been identified for compatibility between FDD and TDD. The same can be incorporated in this scenario. This frequency separation is just required in areas where both the MSS spectrum and Band 34 are allocated. From this point of view, the band can specified up to 2010MHz while a 5MHz separation, called “5 MHz restricted block” in this contribution, applies for co-existence between the IMT carriers in the MSS spectrum and Band 34. This will allow for DL emissions to be attenuated and to achieve certain UL rejection towards the DL blocker nearby.
Proposal 1: specify the band up to 2010MHz and define a “5MHz restricted block” applicable when Band 34 and MSS are allocated in the same geographical area.
Within Region 3, Band 34 is allocated in Japan but currently not in use. Discussions regarding the use of the MSS band for terrestrial/satellite/hybrid use are also taking place at the moment. In other countries, Band 34 is or may be in use. Due to this scenario, it may be beneficial to allocate the restricted block in either the MSS or the Band 34 spectrum depending on the spectrum allocation in each country
2.3
UE-UE co-existence
2.3.1
Precedent UE co-existence requirements in 3GPP for adjacent UL-DL
Band 7 and 38 is an example of adjacent UL and DL bands. The bands were introduced in Release 8 and the protection level towards each other was initially specified as -50dBm/MHz. A note associated to this requirement indicated that this requirement needed some restrictions either in the operating or victim band. After lengthy discussions in RAN4, the following agreement to specify the co-existence requirement was made: 
· Band 7 UE emissions towards Band 38: +1.6dBm/5MHz @2570-2575MHz; -15.5dBm/5MHz @2575-2595MHz; -40dBm/MHz @2595-2620MHz
· Band 38 UE emissions towards Band 7: -15.5dBm/5MHz @2620-2645MHz; -40dBm/MHz @2645-2690MHz

These requirements were specified with power restrictions in the lowest 5MHz of Band 38. UL RB restrictions for allocations below 2615MHz as well as in the complete Band 7 were included. 

The emission levels were based in ECC Report 131 which concluded on these limits under certain assumptions. In order to include guidance to the readers of TS36.101 in the case of LTE deployments different to those assumptions, a note is associated to this emissions for co-existence stating“For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.” 
Another example of co-existence between adjacent bands is Band 23 UL (2000-2020MHz) and the DL of the H-block (1995-2000MHz), for which the FCC specified certain protection level for the victim as well as restrictions for the aggressor. Specifically, the H-block protection is specified as -40dBm/MHz and a power restriction of 7dBm applies for allocations within 2000-2005MHz in Band 23. This is somehow similar to the idea of “restricted block” on which the power of UEs in the lowest 5MHz in and 23 is highly restricted. A-MPR is also allowed to fulfill the H-block DL protection.
2.3.2

Band 34 protection from other bands
Band 34 protection is specified today as -50dBm/MHz from operations in other E-UTRA Bands. The separation between Band 34 and other bands to co-exist in the same geographical area has until now been large enough to allow for this protection level. 3GPP has discussed the regulatory protection limit of Band 34 from devices allocated in Band 1 and proposed to both ARIB and CCSA the consideration of a relaxed protection level from the standard -50dBm/MHz due to restrictions that this imposes on the band 1 equipment [5], [6]. In particular, a level of -40dBm/MHz was proposed in [7].
2.3.3

Band 34 protection and MSS UE penalty

In order to allow for BS-BS co-existence, a 5MHz restricted block has been introduced in Proposal 1. This would mean no device transmissions in this block.

In terms of protection level to Band 34, the standard -50dBm/MHz would heavily penalize allocations in the MSS spectrum. Relaxations on the protection of certain bands have already been considered by RAN4 in earlier discussions. Two examples are included in chapter 2.3.1. We recognize that a relaxation as -15.5dBm/5MHz would increase the risk of interference towards Band 34. Considering than the MSS will be a new band and we have the possibility to add AMPR, the protection level should be tighter. At the same time, we should look at the impact on allocations on the MSS spectrum for different protection levels for Band 34. 

Proposal 2: Consider certain relaxation for MSS UE emissions towards Band 34 DL from the standard -50dBm/MHz but not up to -15.5 dBm/5MHz
Figure 2.3.3-1 illustrates the emissions from a 10MHz carrier for different offsets from the channel edge. As it can be seen, -50dBm/MHz is not reachable even with high A-MPR for an offset less than 5MHz. Due to the IM3 products this emission level is not achievable even for larger offsets. However, a level of -40dBm/MHz seems more reasonable, assuming the “5MHs restricted block”. 
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Figure 2.3.3-1. Emissions from a 10MHz channel bandwidth for 1RB (left graoh) and full allocation (right graph) depending on the distance from the carrier and for different AMPR values
 Conclusion 
In this contribution, we look at co-existence between carriers within the MSS spectrum and Band 34. BS-BS co-existence and UE-UE co-existence are considered. In particular, it is concluded that:

1. The solution for co-existence between allocations within the MSS spectrum and Band 34 should not impact the MSS band wherever co-existence does not exist. The band should be specified up to the 2010MHz
2. To address co-existence between MSS and Band 34
a. We specify a “5MHz restricted block”. This is applicable only where Band 34 is also allocated. This could potentially be taken from any side, the MSS is a new operating band while Band 34 is not in use in Region 3¨
b. Band 34 UE protection limit from devices within the MSS spectrum need to be considered in conjunction with the penalty to MSS UEs.
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